Scorpion neurotoxin. Mode of action on neuromuscular junctions and synaptosomes.
Electrophysiological analysis of the effects of scorpion toxin I, one of the neurotoxins from the venom of the scorpion Androctonus australis Hector, upon crayfish neuromuscular junctions has shown that the toxin strongly associates with the nerve terminal to stimulate release of neurotransmitters. The biochemical approach has shown that the binding of scorpion toxin I to rat brain synaptosomes is accompanied by a decrease in their capacity to accumulate gamma-aminobutyric acid. The main effect of the toxin is to stimulate neurotransmitter release. The apparent dissociation constant of the toxin-receptor complex is 0.1-0.2 muM at 22 degrees C. The rate of dissociation is so slow that complex formation seems to be quasi-irreversible. The "quasi-irreversibility" has also been observed in electrophysiological experiments with the crayfish neuromuscular junction. Tetrodotoxin prevents scorpion toxin I action if it is incubated with synaptosomes or with crayfish neuromuscular junctions before scorpion toxin I application. Tetrodotoxin does not reverse scorpion toxin action if it is added to the preparation after scorpion toxin I. Prevention of scorpion toxin action by tetrodotoxin permits measurements of binding characteristics of this toxin to synaptosomes. The dissociation constant of the tetrodotoxin-receptor complex is 2.2 nM at 22 degrees C. No cooperativity is observed in the binding. Because of its high affinity for synaptosomes (and the "quasi-irreversibility" of the binding), scorpion toxin I appears to be a potentially excellent tool for further studies of the molecular mechanism of neurotransmitter secretion.